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5) D Claim(s) is/are allowed. 

6) [x] Claim(s) 1-5 and 7-15 is/are rejected. 
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DETAILED ACTION 

Election/Restrictions 

1 . Applicant's election of Group I, claims 1-1 5, in the reply filed on November 16, 2006 is 
acknowledged. Because applicant did not distinctly and specifically point out the supposed 
errors in the restriction requirement, the election has been treated as an election without traverse 
(MPEP§ 818.03(a)). 

Applicant is reminded that upon the cancellation of claims to a non-elected invention, the 
inventorship must be amended in compliance with 37 CFR 1.48(b) if one or more of the 
currently named inventors is no longer an inventor of at least one claim remaining in the 
application. Any amendment of inventorship must be accompanied by a request under 37 CFR 
1 .48(b) and by the fee required under 37 CFR 1 , 1 7(i). 

Information Disclosure Statement 

2. The information disclosure statement filed July 13, 2004 fails to comply with 37 CFR 
1.98(a)(1), which requires the following: (1) a list of all patents, publications, applications, or 
other information submitted for consideration by the Office; (2) U.S. patents and U.S. patent 
application publications listed in a section separately from citations of other documents; (3) the 
application number of the application in which the information disclosure statement is being 
submitted on each page of the list; (4) a column that provides a blank space next to each 
document to be considered, for the examiner's initials; and (5) a heading that clearly indicates 
that the list is an information disclosure statement. The information disclosure statement has 
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been placed in the application file, but the information referred to therein has not been 
considered. Specifically, the IDS filed July 13, 2004 appears to be missing PTO-1449. 

Specification 

3. The disclosure is objected to because of the following informalities: 

(1) The disclosure is objected to because it contains an embedded hyperlink and/or other 
form of browser-executable code. Applicant is required to delete the embedded hyperlink and/or 
other form of browser-executable code. See MPEP § 608.01. The hyperlink appears on page 17. 

(2) The specification contains a figure on page 16 that should only appear in the 
drawings. See MPEP 608.01 VI which states, "Graphical illustrations, diagrammatic views, 
flowcharts, and diagrams in the descriptive portion of the specification do not come within the 
purview of 37 CFR 1.58(a), which permits tables, chemical and mathematical formulas in the 
specification in lieu of formal drawings. The examiner should object to such descriptive 
illustrations in the specification and request drawings in accordance with 37 CFR 1.81 when an 
application contains graphs, drawings, or flow charts in the specification." 

Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 
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5. Claims 1-5 and 7-9 are rejected under 35 U.S.C. 102(b) as being anticipated by Smith et 
al. (Proceedings of the National Academy of Sciences, USA (1997) 94: 6847-6850). 

Regarding claim 1 , Smith teaches a method of depleting in a sample of double-stranded 
oligonucleotides a population of double-stranded oligonucleotides containing mismatched bases 
thereby enriching in said sample a population of double-stranded oligonucleotides containing 
correctly matched bases, comprising the steps of: 

(a) contacting the sample containing double-stranded oligonucleotides with a mismatch 
recognition protein in solution under conditions to permit the protein to interact with a double- 
stranded oligonucleotide containing at least one mismatched base (page 6847, column 2 - page 
6848, column 1 ("MutHLS reactions" section), where PCR products are contacted with the 
mismatch recognition proteins MutH, MutL, and MutS) 

(b) collecting double-stranded oligonucleotides that have not interacted with said 
mismatch recognition protein, thereby depleting the population of double-stranded 
oligonucleotides containing mismatched bases (page 6848, "Forward Mutation Assay" section, 
where double-stranded PCR products lacking mutations (i.e. products uncleaved by MutHLS 
treatment) were separated from those products that bound the mismatch' recognition proteins by 
agarose gel electrophoresis and subsequently collected; see also page 6848, see also legend of 
Table 1). 

Regarding claim 2, Smith teaches that prior to the step of collecting, having an additional 
step comprising separating said double-stranded oligonucleotide containing at least one 
mismatched base that has interacted with said mismatch recognition protein, from double- 
stranded oligonucleotides that have not interacted with said mismatch recognition protein (page 
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6848, "Forward Mutation Assay" section, where the double-stranded PCR products lacking 
mutations (i.e. products uncleaved by MutHLS treatment) were separated from those PCR 
products having a mismatched base (i.e. products cleaved by MutHLS treatment) by agarose gel 
electrophoresis). 

Regarding claims 3 and 4, the double-stranded oligonucleotides used by Smith are 
chemically synthesized by the enzymatic activity of DNA polymerase. 

Regarding claim 5, Smith teaches that additional steps comprising denaturing and 
reannealing occur before treatment of the double-stranded oligonucleotides with the mismatch 
recognition protein (see page 6847, column 1 , "PCR amplification" section, where the double- 
stranded oligonucleotides are amplified by PCR, a method comprising multiple cycles of 
denaturation and reannealing, prior to treatment with MutH, MutL, and MutS). 

Regarding claim 7, the double-stranded oligonucleotides taught by Smith are double- 
stranded DNA (see page 6847, column 2, where Smith teaches incubation of PCR products with 
mismatch repair proteins). 

Regarding claim 8, the double-stranded PCR products taught by Smith comprise a 
portion of a gene (page 6847, column 2, "PCR amplification" section). 

Regarding claim 9, Smith teaches that the mismatch recognition protein is MutS (page 
6847, column 2, "MutHLS reactions" section). 

Claim Rejections - 35 USC § 103 
6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the.applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

7. Claims 10 and 13-15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Smith et al. (Proceedings of the National Academy of Sciences, USA (1997) 94: 6847-6850) in 
view of Burmer et al. (US 5,935,788). 

Smith teaches the method of claim 1 , as discussed above. 

Smith does not teach incorporation of biotin into the double-stranded oligonucleotides or 
separation via biotin-streptavidin interactions. 

Burmer teaches a method of separating multiple populations of nucleic acids, such as 
homoduplexes and heteroduplexes (see abstract for a general description; column 8, line 55 - 
column 9, line 14 teach separation of heteroduplex and homoduplex populations). 

Regarding claim 1 0, Burmer teaches contacting a sample containing a mixture of 
different nucleic acid populations (such as heteroduplex and homoduplex populations) with 
biotin to generate biotin-labeled nucleic acids (column 8, line 55 - column 9, line 14 teach 
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separating homoduplexes from heteroduplexes; column 9, lines 15-31 teach biotin incorporation 
followed by streptavidin capture; see also column 10, lines 35-57 for farther discussion of biotin- 
streptavidin capture). 

Regarding claims 13-15, Burmer teaches contacting the biotin-labeled nucleic acids with 
an avidin, specifically, streptavidin immobilized on a solid support (a column) to separate the 
populations of nucleic acids (see column 10, lines 35-57). 

It would have been prima facie obvious for one of ordinary skill in the art at the time of 
invention to separate the error-free PCR products from the error-containing PCR products using 
biotin-streptavidin capture as taught by Burmer. Burmer taught that, 'This direct capture method 
is preferred as it is likely to be the simplest, least costly and most efficient of the capture 
technologies available (column 10, lines 55-57)." An ordinary practitioner of the PCR product 
purification method taught by Smith would have been motivated by these teachings of Burmer to 
isolate the error-free homoduplex PCR products using biotin-streptavidin capture in order to 
avoid the more time-consuming gel electrophoresis and purification steps taught by Smith. An 
ordinary practitioner would have expected a reasonable level of success in using biotin- 
streptavidin capture in the method taught by Smith, since Burmer taught application of the 
method to separation of virtually any two nucleic acid populations (column 8, line 55 - column 
9, line 14 teach separation of homoduplexes and heteroduplexes; column 2, lines 21-45 teach 
separation of virtually any two nucleic acid populations). Therefore, an ordinary practitioner of 
the PCR product purification method taught by Smith, interested in obtaining a more rapid, 
inexpensive, and simple method of separating error-free PCR products from those products with 
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errors, would have been motivated to separate the products using biotin labeling followed by 
streptavidin capture, as suggested by Burmer, thus resulting in the instantly claimed methods. 

8. Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Smith et al. 
(Proceedings of the National Academy of Sciences, USA (1997) 94: 6847-6850) in view of 
Burmer et al (US 5,935,788) and further in view of Yeung et al. (WO 97/46701; cited on IDS). 

The combined teachings of Smith and Burmer result in the method of claim 10, as 
discussed above. 

Neither Smith nor Burmer teach the use of the CEL I mismatch recognition protein. 

Yeung teaches methods of detecting mutations using the mismatch recognition protein 
(CEL I) (see abstract). Yeung teaches that CEL I "recognizes every type of mismatch regardless 
of the sequence context in which the mismatch resides and the enzyme is active in pH ranges 
from acidic to basic (see abstract)." Yeung further teaches that CEL I possesses several 
advantages relative to the MutS protein used by Smith (see Table 5 on page 40), including: 
recognition of all basepair substitutions, applicability to DNA loops, ability to lower background 
with DNA polymerase recycling reaction (i.e. PCR), and applicability to long targets. 

It would have been prima facie obvious for one of ordinary skill in the art at the time of 
invention to substitute CEL I for the MutHLS system in the method taught by Smith. Yeung 
taught that CEL I was a highly stable mismatch endonculease capable of recognizing all base 
pair substitutions and also loops (see abstract and Table 5). An ordinary practitioner would have 
been motivated by these teachings of Yeung to substitute CEL I for the MutHLS system in order 
to obtain the ability to cleave and subsequently eliminate all mutated PCR products, thereby 
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improving the purity of the isolated error-free products resulting from the method of Smith. An 
ordinary practitioner of the method taught by Smith would have been further motivated to 
substitute CEL I for the MutHLS system, because Yeung taught that, unlike MutS, CEL I was 
applicable to long targets (1-3 kb - see Table 5; note that the PCR product generated by Smith is 
1 .6 kb). Finally, an ordinary practitioner would have been motivated to substitute CEL I for the 
MutHLS system, because Yeung taught that the enzyme lowered background in PCR (see Table 
5). Therefore, an ordinary practitioner of the PCR product purification method taught by Smith, 
interested in improving the ability to cleave PCR products containing mismatched bases, would 
have been motivated to substitute CEL I for the MutHLS system, as suggested by Yeung, thus 
resulting in the instantly claimed method. 

9. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Smith et al. 
(Proceedings of the National Academy of Sciences, USA (1997) 94: 6847-6850) in view of 
Burmer et al. (US 5,935,788) and further in view of Yanagihara et al. (Proceedings of the 
National Academy of Sciences, USA (2002) 99(17): 1 1317-1 1321). The Yanagihara reference 
was first available online August 1 2, 2002. 

The combined teachings of Smith and Burmer result in the method of claim 10, as 
discussed above. 

Neither Smith nor Burmer teaches that the mismatch recognition protein is MuA 
transposase. 

Yanagihara teaches a method of mapping genetic polymorphisms using MuA (see 
abstract). Yanagihara teaches that MuA transposase "exhibits a strong target site preference for 
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all single-nucleotide mismatches (see abstract)." See also Figure 2A and page 11319 where 
Yanagihara states, "All eight types of mismatched base pairs were efficiently used as target 
(page 11319)." Yanagihara also teaches that the enzyme shows high sensitivity, as it is capable 
of cleaving single-nucleotide mismatches in the presence of 300,000-fold excess of non- 
mismatched sites (see abstract and Figure 3). 

It would have been prima facie obvious for one of ordinary skill in the art at the time of 
invention to substitute MuA transposase for the MutHLS system in the method of Smith. 
Yanagihara taught that MuA transposase cleaved all single-nucleotide mismatches with a high 
degree of sensitivity (see abstract, Figure 2 A and Figure 3 cited above). An ordinary practitioner 
would have been motivated by these teachings of Yanagihara to substitute MuA transposase for 
the MutHLS system in order to obtain the ability to cleave and subsequently eliminate all 
mutated PCR products, thereby improving the purity of the isolated error-free products resulting 
from the method of Smith. An ordinary practitioner would have also been motivated to 
substitute MuA transposase for the MutHLS system, because Yanagihara taught that the enzyme 
was highly sensitive and was able to cleave mismatched targets even in the presence of a large 
excess of non-mismatched target (Figure 3 and abstract). Finally, an ordinary practitioner would 
have expected a reasonable level of success in using MuA transposase in the method taught by 
Smith, because Yanagihara used this enzyme with PCR products (see Figures 4 & 5). Therefore, 
an ordinary practitioner of the PCR product purification method taught by Smith, interested in 
improving the ability to cleave PCR products containing mismatched bases, would have been 
motivated to substitute MuA transposase for the MutHLS system, as suggested by Yanagihara, 
thus resulting in the instantly claimed method. 
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Conclusion 



No claims are currently allowable. 

The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. Numerous references teach the method of claim 1, including Lishanski et al. (PNAS 
(1994) 91 : 2674-2678), Wagner et al. (US 6,120,992; cited on IDS), Gifford et al. (WO 



(Biotechniques (2000) 29: 44, 46, 48; cited on IDS). 



Any inquiry concerning this communication or earlier communications from the examiner should be 
directed to Angela Bertagna whose telephone number is 571-272-8291. The examiner can normally be reached on 
M-F,7:30-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Gary Benzion 
can be reached on 571-272-0782. The fax phone number for the organization where this application or proceeding 
is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent Application Information 
Retrieval (PAIR) system. Status information for published applications may be obtained from either Private PAIR 
or Public PAIR. Status information for unpublished applications is available through Private PAIR only. For more 
information about the PAIR system, see http://pair-direct.uspto.gov. Should you have questions on access to the 
Private PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like 
assistance from a USPTO Customer Service Representative or access to the automated information system, call 800- 
786-91 99 (FN USA OR CANADA) or 57 1 -272- 1 000. 

Angela Bertagna 

Examiner, Art Unit 1637 s 
December 13, 2006 A / 



93/22457; cited on IDS), Modrich (WO 97/21837; cited on IDS), and Kulinski et al. 
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